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PEDAL ARRANGEMENT FOR STRETCHER APPARATUS 

This application is a continuation of U.S. Application Serial No. 
10/264,215, filed October 3, 2002, which is a continuation of U.S. Application Serial 
No. 09/905,084, filed July 13, 2001, now U.S. Patent No. 6,505,359, which is a 
5 continuation of U.S. Application Serial No. 09/481,259, filed January 11, 2000, now 
U.S. Patent No. 6,286,165, which is a continuation of U.S. AppUcation Serial No. 
09/150,917, filed September 10, 1998, now U.S. Patent No. 6,016,580, which is a 
continuation of U.S. Application Serial No. 08/631,585, filed April 12, 1996, now 
U.S. Patent No. 5,806,1 11, each of which is hereby incorporated by reference herein. 

10 

BACKGROUND AND SUMMARY OF THE INVENTION 

The present invention relates to a stretcher such as a wheeled stretcher 
for use in a hospital, and particularly to stretcher controls for the stretcher. More 
particularly the present invention relates to such a hospital stretcher having stowable 

15 push handles, a deployable center wheel to aid in steering the stretcher, foot pedals for 
tilting and controlling the height of a patient-support deck, and a shroud defining a 
storage surface underneath the patient-support deck. 

Many hospital stretchers include a patient-support deck having a 
patient-support surface that can be moved upwardly and downwardly and tilted to 

20 both a Trendelenburg position having a head end of the patient-support surface lower 
than a foot end of the patient- support surface and a reverse Trendelenburg position 
having the head end of the patient-support surface higher than the foot end of the 
patient-support surface. Hospital stretchers often have foot pedals that a caregiver can 
engage to adjust the position of the patient-support surface. See, for example, U.S. 

25 Patent Nos. 4,723,808 to Hines; 4,629,242 to Schrager; 4,175,783 to Pioth; and 

3,304,1 16 to Stryker. Each of these references discloses a stretcher having at least 
one foot pedal that is used to control the movement of the patient-support surface. 

Some conventional stretchers have two foot pedals positioned to lie 
close together for controlling movement of the patient-support surface. For example, 

30 U.S. Patent No. 4,723,808 to Hines discloses a stretcher in which the head end of the 
patient-support surface is raised by pumping one pedal and the foot end of the 



7175-73857 

-2- 

patient-support surface is raised by pumping the other pedal. Both ends of the 
patient-support surface can be raised together by pumping both pedals 
simuhaneously. Each end of the patient-support surface can be lowered separately by 
pressing the corresponding pedal to the bottom of its stroke and both ends can be 
5 lowered together by pressing both pedals to the bottom of their stroke simultaneously. 

Conventional hospital stretchers may also include casters that rotate 
and swivel as well as a center wheel that can be deployed to contact a floor surface 
over which the stretcher is being pushed. See, for example, U.S. Patent No. 5,348,326 
to FuUenkamp et al. which is assigned to the assignee of the present invention, and 

10 U.S. Patent Nos. 5,083,625 to Bleicher; 4,164,355 to Eaton et al.; 3,304,1 16 to 

Stryker; and 2,599,717 to Menzies. The center wheel is typically free to rotate but is 
constrained from swiveling in order to facilitate turning the stretcher around comers. 
Additionally, some stretchers have center wheels that are yieldably biased 
downwardly against the floor to permit the center wheel to track differences in 

1 5 elevation of the floor. 

Stretchers can also be provided with a shroud that is located 
underneath the patient-support deck and that provides a top surface on which objects 
can be carried. See, for example, U.S. Patent Nos. 5,083,625 to Bleicher. However, 
the size of the shroud top surface of conventional stretchers having mechanisms 

20 operated by foot pedals is typically limited so that a caregiver has access to the foot 
pedals. 

Finally, some conventional stretchers have push handles mounted to an 
end of an upper frame of the stretcher that can be conveniently gripped by a caregiver 
moving the stretcher. Push handles that are pivotable between a use position when 

25 the caregiver moves the stretcher and a downward storage position are known as well. 
See, for example, U.S. Patent No. 5,388,294 to Reeder, which is assigned to the 
assignee of the present invention, and U.S. Patent No. 5,069,465 to Stryker et al. 
Stretchers having a pair of push handles moxmted at the head end of the stretcher and 
pivotable about a pivot axis extending in a direction parallel to the sides of the 

30 stretcher are known in the art. Stretchers having pivotable push handles can also 
include mechanisms for locking the push handles in the push position. 
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What is desired is a stretcher having push handles that are movable to a 
push position extending above the patient-support surface and swingable from the 
push position to a down-out-of-the-way position below the patient-support deck 
providing a caregiver with improved access to a patient. The stretcher could include a 
5 push handle assembly having a latch mechanism undemeath the upper frame of the 
stretcher for locking the push handles in the push position. In addition, caregivers 
would welcome such a stretcher having a single foot pedal that controls both the 
deployable center wheel mechanism and the caster braking mechanism as well as a 
single foot pedal for simultaneously lowering the two ends of the patient-support 
10 deck. Finally, the stretcher could include a shroud having a large storage surface 
undemeath the patient-support deck for carrying articles belonging to the patient, 
medical equipment, or other articles conveniently stored beneath the patient-support 
deck while also allowing access to the foot pedals positioned beneath the storage 
surface. 

15 According to the present invention, a stretcher is provided for 

transporting a patient. The stretcher includes an elongated frame having an upper 
frame and a lower frame, a plurality of casters moimted to the lower frame, and a 
patient-support deck supported by the upper frame. The patient-support deck includes 
a head end, a foot end, two elongated sides, and an upwardly- facing patient-support 

20 surface therebetween. A push bar including a handle post that can be gripped by a 
caregiver when the caregiver pushes the stretcher is pivotably mounted to the upper 
frame to pivot about a pivot axis. The push bar can pivot between a push position 
having the handle post extending above the patient-support surface and a 
down-out-of-the-way position having a portion of the push bar located undemeath the 

25 upper frame. 

In preferred embodiments, the stretcher includes a push bar that swings 
between a push position above the head end of the patient-support surface and a 
down-out-of-the-way position away from the patient-support surface and having a 
portion of the push bar undemeath the patient-support deck. The push bar swings 
30 about an angled pivot axis positioned to lie near an elongated first side of the 
patient-support deck. The angled pivot axis is preferably positioned to lie in a 
transversely extending plane and preferably angles downwardly away from the center 
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of the stretcher. A second push bar can also be pivotably mounted to the 
patient-support deck near an elongated second side of the patient-support deck, thus 
providing a pair of opposing push bars that a caregiver can grip while pushing the 
stretcher. 

5 The stretcher can be provided with first and second latch plates, each 

of which engages one of the first and second push bars to lock each respective push 
bar in the push position. Each latch plate is mounted to the stretcher undemeath the 
upper frame and independently pivots about a pivot axis between a lock position and a 
release position. Each latch plate includes an edge defining an opening receiving the 

10 push bar when the push bar is in the push position and the latch plate is in the lock 

position, the edge including a locking edge engaging the push bar to lock the push bar 
in the push position. If desired, the latch plate can be pivoted to a release position 
away from the push bar and releasing the push bar so that the push bar can swing 
between the push position and the down-out-of-the-way position. 

15 Each latch plate can also include a cam edge arranged so that the latch 

plate pivots to the release position when the cam edge is subjected to a contact force. 
For example, each latch plate will pivot to its release position upon contact with its 
respective push bar when the push bar swings from the down-out-of-the-way position 
to the push position. Once the push bar reaches the push position, the opening in the 

20 latch plate is aligned with the push bar and the latch plate automatically swings under 
the force of gravity to the lock position so that the locking edge engages the push bar, 
locking the push bar in the push position. 

The preferred stretcher also includes a brake-steer butterfly pedal 
which operates a caster-braking mechanism. The caster-braking mechanism can be 

25 moved to a brake position to prevent movement of the stretcher by braking the 
rotation and swivelling movement of the caster wheels. The caster-braking 
mechanism can be moved from the brake position to a steer position allowing free 
movement of the stretcher by permitting rotation and swivelling movement of the 
caster wheels. 

30 A center wheel can be mounted to the stretcher to assist the steering of 

the stretcher and can be coupled to the brake-steer pedal. The center wheel can be 
lowered to engage the floor when the brake-steer pedal is moved to the steer position 
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so that the center wheel is deployed and in contact with the floor when the casters are 
rotating and swivelHng. This contact between the center wheel and the floor provides 
a frictional contact area about which the stretcher can be easily turned. 

In addition, the center wheel can be raised off of the floor when the 
5 brake-steer pedal is in the brake position so that equipment, such as the base of an 

overbed table, easily fits under the stretcher. The brake-steer pedal can also be moved 
to a neutral position at which the casters are firee to rotate and swivel and having the 
center wheel moved to an intermediate position spaced apart from the floor. 

The brake-steer pedal is coimected to a shaft that extends 

10 longitudinally along the length of the stretcher. As the brake-steer pedal is moved 
between the brake, neutral, and steer positions, the shaft rotates. A linkage assembly 
connects the shaft to the center wheel. When the brake-steer pedal moves to the brake 
position, the shaft rotates in a first direction causing the linkage assembly to raise the 
center wheel off of the floor. When the brake-steer pedal moves to the steer position, 

1 5 the shaft rotates in a second direction causing the linkage assembly to lower the center 
wheel into contact with the floor. 

The stretcher can also include a "single pedal-dual release mechanism" 
extending outwardly fi-om an elongated side of the stretcher and mounted to a lower 
fi-ame of the stretcher. The single pedal-dual release mechanism can be used to lower 

20 and tilt the patient-support deck. The single pedal-dual release mechanism includes 
first, second, and third foot pedals, each of which includes an upwardly-facing 
foot-engaging surface. Depressing the foot-engaging surface of the first foot pedal 
lowers the head end of the patient-support surface. Likewise, depressing the 
foot-engaging surface of the second foot pedal lowers the foot end of the 

25 patient-support surface. Depressing the foot-engaging surface of the third foot pedal 
lowers both the head end and the foot end of the patient-support surface 
simultaneously. 

The preferred stretcher is additionally fiimished with a shroud that is 
carried by the lower fi-ame and that is positioned to lie underneath the patient-support 
30 deck. The shroud has a generally upwardly-facing top surface that extends over the 
first, second, and third pedals and that is formed to include a storage pan. Objects and 
equipment can be stored and carried by the storage pan. 
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The shroud also includes a peripheral skirt that projects generally 
downwardly from a perimeter of the top surface. The skirt defines contoured cavities 
under the top surface of the shroud and below which portions of the foot-engaging 
surfaces of the first, second, and third foot pedals are exposed, providing the caregiver 
5 with access to the foot-engaging surfaces so that the caregiver can operate the first, 
second, and third foot pedals when the shroud is installed on the lower frame of the 
stretcher. Forming the skirt to include the cavities allows for maximizing the size of 
the storage pan by allowing the storage pan to extend over the foot-engaging surfaces 
of the pedals while also providing the caregiver with access to the first, second, and 
10 third pedals. 

It is therefore an object of the present invention to provide a stretcher 
for transporting a patient along a floor. The stretcher includes an elongated frame, a 
patient-support deck carried by the frame, and an elongated shaft having a 
longitudinally- extending axis of rotation. The shaft is coupled to the frame for 

1 5 rotation about the axis of rotation between a first orientation and a second orientation. 
A wheel is coupled to the shaft for movement relative to the frame between a first 
position engaging the floor when the shaft is in the first orientation and a second 
position spaced apart from the floor when the shaft is in the second orientation. 

It is another object of the present invention to provide a stretcher for 

20 supporting a patient. The stretcher includes an elongated frame having an upper 
frame and a lower frame having a head end, a foot end, and a first and second 
elongated side. Drive means are coupled to the upper frame and to the lower frame 
for supporting the upper frame above the lower frame and for vertically positioning 
the upper frame relative to the lower frame between an upward raised position and a 

25 downward lowered position. 

A first pedal including a first foot-engaging surface is pivotably 
coupled to the first elongated side of the lower frame and extends outwardly 
therefrom for movement between a lock position and a release position. The first 
pedal is coupled to the drive means so that the head end of the upper frame moves 

30 when the first pedal is moved to the release position. A second pedal including a 
second foot-engaging surface is pivotably coupled to the first elongated side of the 
lower frame and extends outwardly therefrom for movement between a lock position 
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and a release position. The second pedal is coupled to the drive means so that the foot 
end of the upper frame moves when the second pedal is moved to the release position. 

A third pedal including a third foot-engaging surface is pivotably 
coupled to the first elongated side of the lower frame and extends outwardly 
5 therefrom for movement between a lock position and a release position. The third 
pedal is coupled to the drive means so that the head end and the foot end of the upper 
frame move at generally the same time when the third pedal is moved to the release 
position. The third foot-engaging surface is spaced apart from and elevated above the 
first and second foot-engaging surfaces so that a caregiver can engage the third 

10 foot-engaging surface without engaging the first and second foot-engaging surfaces. 

It is a fiirther object of the present invention to provide a stretcher for 
supporting a patient. The stretcher includes a lower frame, an upper frame and drive 
means coupled to the upper frame and to the lower frame for supporting the upper 
frame above the lower frame for upward and downward movement relative to the 

15 lower frame between an upward raised position and a downward lowered position. A 
pedal including a generally upwardly-facing foot-engaging surface is coupled to the 
drive means so that movement of the pedal controls movement of the upper frame 
relative to the lower frame. A shroud is carried by the lower frame and includes a 
generally horizontal top wall having a perimetral edge and the pedal and the shroud 

20 are arranged having the perimetral edge positioned to lie over the foot-engaging 

surface so that the top wall of the shroud hangs over the foot-engaging surface of the 
pedal. 

Thus, an improved hospital stretcher is provided having first and 
second push bars that can be stored below the patient-support deck and undemeath the 

25 upper frame and that can be individually pivoted upwardly and locked into push 

positions extending over the patient-support deck by latch plates. The stretcher is also 
provided with a longitudinally extending brake-steer shaft that controls the 
caster-braking mechanism and that also controls the mechanism that deploys the 
center wheel. The brake-steer shaft is rotated by the brake-steer pedal to manipulate 

30 the brake-steer mechanism between neutral, brake, and steer positions and to deploy 
the center wheel into engagement with the floor when the brake-steer mechanism is in 
the steer position. 
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The stretcher further includes a single pedal-dual hydraulic release 
mechanism that extends outwardly from an elongated side of the stretcher and that 
allows a caregiver to separately lower the head and foot ends of the patient-support 
surface or to lower the head and foot ends simultaneously by pressing a single pedal. 
5 Finally, the stretcher includes a shroud that maximizes the storage area beneath the 
patient-support surface by having a top surface that extends above foot pedals that are 
coupled to the frame and by having a peripheral skirt that defines cavities exposing 
foot-engaging surfaces of the pedals so that the caregiver can operate the foot pedals 
when the shroud is installed. 
10 Additional objects, features, and advantages of the invention will 

become apparent to those skilled in the art upon consideration of the following 
detailed description of a preferred embodiment exemplifying the best mode of 
carrying out the invention as presently perceived. 

1 5 BRIEF DESCRIPTION OF THE DRAWINGS 

The detailed description particularly refers to the accompanying 
figures in which: 

Fig. 1 is a perspective view of a stretcher in accordance with the 
present invention showing an IV pole extending upwardly above a head end of a 

20 patient-support deck, a pair of push bars in a push position having handle posts 

extending generally horizontally above the head end of the patient-support deck, a 
brake-steer butterfly pedal located below the push handles, a shroud positioned 
beneath the patient-support deck and having a top surface formed to include an 
upwardly-facing storage pan and a downwardly extending skirt appended to the top 

25 surface, the skirt defining first and second cavities beneath the top surface, three 
hydraulic release pedals positioned within the first cavity, and a pump pedal 
positioned within the second cavity; 

Fig. 2 is an end elevation view of the stretcher of Fig. 1 showing the 
head end of the patient-support deck, a first push bar pivotably mounted to a frame 

30 beneath the patient-support deck and positioned in the upward push position having a 
handle post extending generally horizontally above a patient-support surface of the 
patient-support deck, a latch plate locking the first push bar in the push position, a 
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second push bar (in phantom) in the push position opposing the first push bar, the 
second push bar in a down-out-of-the-way position having a handle post below the 
patient-support surface, and the first push bar (in phantom) in the 
down-out-of-the-way position opposing the second push bar; 
5 Fig. 3 is a sectional view taken along line 3-3 of Fig. 2 showing the 

first push bar in the push position having the handle post above the patient-support 
deck and the first push bar (in phantom) in the down-out-of-the-way position having a 
portion of the push bar underneath the patient-support deck; 

Fig. 4 is a perspective view of the first push bar and a latch assembly 

1 0 showing the first push bar in the down-out-of-the-way position and the latch plate of 
the latch assembly in an upward release position so that the push bar can swing 
between the push position and the down-out-of-the-way position; 

Fig. 5 is a view similar to Fig. 4 showing the first push bar in the push 
position, the latch plate in a downward lock position, and an edge of the latch plate 

15 defining an opening receiving the first push bar, the edge engaging the first push bar 
locking the first push bar in the push position; 

Fig. 6 is a sectional view taken along line 6-6 of Fig. 1 with portions 
broken away showing the elongated lower firame, movable pedals coupled to the 
lower fi-ame, a brake-steer mechanism coupled to the lower fi-ame, the brake-steer 

20 mechanism including a longitudinally-extending shaft coupled to the casters for 

controlling the rotational and swivelling movement of the casters and a brake-steer 
butterfly pedal fixed to the shaft for rotating the shaft when the pedal is depressed by 
a caregiver, a center wheel movably coupled to the lower frame and coupled to the 
shaft of the brake-steer mechanism by a linkage assembly, and a shroud carried by the 

25 lower fi-ame, the shroud including a top surface having a perimetral edge and a 
downwardly-extending skirt appended to the edge and defining cavities recessed 
beneath the top surface, the cavities receiving foot pedals so that at least portions of 
upwardly-facing foot-engaging surfaces of the foot pedals are positioned beneath the 
top surface and exposed within the cavities; 

30 Fig. 7 is a side elevation view of the lower fi-ame and shroud with 

portions broken away showing the brake-steer pedal in a generally horizontal neutral 
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position and the linkage assembly holding the center wheel in a neutral position 
spaced apart from the floor; 

Fig. 8 is an enlarged perspective view of the linkage assembly and the 
center wheel of Fig. 7 showing the center wheel rotatably coupled to a 
5 wheel-mounting bracket and held in the neutral position by the linkage assembly, the 
linkage assembly including a pivot link fixed to the longitudinal shaft, a connecting 
link connecting the pivot link to both a frame link that is pivotably coupled to the 
frame and a bracket link that is pivotably coupled to the wheel-mounting bracket, the 
connecting link, frame link, and bracket link being coupled to a common pivot pin 

10 that translates as the shaft pivots the pivot link; 

Fig. 9 is a side elevation view of the center wheel and linkage 
assembly of Fig. 8 showing the center wheel in the neutral position spaced apart from 
the floor and showing the center wheel (in phantom) and wheel-mounting bracket (in 
phantom) moved to a brake position by rotation of the shaft (not shown) to the brake 

1 5 position so that the linkage assembly pivots the wheel-mounting bracket upwardly 
increasing the separation between the center wheel and the floor; 

Fig. 10 is a sectional view taken along line 10-10 of Fig. 9 showing the 
linkage assembly in the neutral position and movable to the brake position (in 
phantom) so that as the shaft rotates counter-clockwise in the illustration, the pivot 

20 link pulls the connecting link and the common pivot pin toward the shafr, closing the 
"scissors" defined by the frame link and bracket link so that the bracket link pulls the 
wheel-mounting bracket upwardly; 

Fig. 1 1 is a view similar to Fig. 9 showing the center wheel lowered to 
a steer position engaging the floor and showing a first fork and a second fork of the 

25 wheel-mounting bracket in an angled configuration having a spring yieldably biasing 
the center wheel against the floor; 

Fig. 12 is a sectional view similar to Fig. 10 taken along line 12-12 of 
Fig. 1 1 showing the linkage assembly in the steer position having the pivot link 
pivoted toward the center wheel thereby opening the scissors defined by the frame 

30 link and bracket link, pivoting the wheel-mounting bracket downwardly, and pushing 
the connecting link and the common pivot pin away from the longitudinal shaft and 
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past the connections of the bracket Unk to the wheel-mounting bracket and the frame 
Unk to the frame to provide the hnkage assembly with an "over-center" lock; 

Fig. 13 is an enlarged perspective view of a portion of a "single-pedal 
dual release mechanism" coupled to side members of the lower frame and extending 
5 outwardly therefrom showing first, second, and third pedals pivotably coupled to the 
lower frame by first, second, and third pedal arms, respectively, each pedal having a 
foot-engaging surface that can be engaged to selectively depress each of the first, 
second, and third pedals from an upward lock position to a downward release 
position, the first pedal arm being coupled to the head end of the patient-support 

10 surface so that movement of the first pedal to the release position lowers the head end 
of the patient-support surface relative to the lower frame, the second pedal arm being 
coupled to the foot end of the patient-support surface so that movement of the second 
pedal to the release position lowers the foot end of the patient-support surface relative 
to the lower frame, and the foot-engaging surface of the third pedal being positioned 

15 to lie between the foot-engaging surfaces of the first and second pedals, and a cross 
bar appended to the third pedal arm and engaging the first and second pedal arms so 
that when the third pedal moves to the release position, the cross bar pushes the first 
and second pedal arms downwardly to their respective release positions lowering both 
the head end and the foot end of the patient-support surface generally simultaneously; 

20 Fig. 14 is a top plan view of the single-pedal dual release mechanism 

of Fig. 13 showing an outer edge of the foot-engaging surface of the third pedal 
extending outwardly past outer edges of the foot-engaging surfaces of the first and 
second pedals so that a user can easily engage the foot-engaging surface of the third 
pedal without engaging the foot-engaging surfaces of either of the first and second 

25 pedals; 

Fig. 15 is a side elevation view of the single-pedal dual release 
mechanism of Fig. 14 showing the foot-engaging surface of the third pedal positioned 
to lie above the foot-engaging surfaces of the first and second pedals when each of the 
first, second, and third pedals are in their respective lock positions so that a user can 
30 easily engage the foot-engaging surface of the third pedal without engaging the 
foot-engaging surfaces of either of the first and second pedals; and 
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Fig. 16 is a sectional view taken along line 16-16 of Fig. 6 showing the 
top surface of the shroud projecting above the foot-engaging surfaces of each of the 
pedals mounted along sides of the lower frame, the pedals being received by cavities 
defined by the downwardly and inwardly extending skirt of the shroud positioned 
5 underneath the top surface of the shroud so that the foot-engaging surfaces of the 
pedals are exposed and are available to the caregiver when the shroud is installed on 
the stretcher. 

DETAILED DESCRIPTION OF THE DRAWINGS 

10 A stretcher 20 in accordance with the present invention includes a 

frame 22 having an upper frame 24, a lower frame 26 covered by a shroud 52, a head 
end 32, a foot end 34, an elongated first side 36, and an elongated second side 38 as 
shown in Fig. 1. As used in this description, the phrase "head end 32" will be used to 
denote the end of any referred-to object that is positioned to lie nearest the head end 

15 32 of stretcher 20 and the phrase "foot end 34" will be used to denote the end of any 
referred-to object that is positioned to lie nearest the foot end 34 of stretcher 20. 
Likewise, the phrase "first side 36" will be used to denote the side of any referred-to 
object that is positioned to lie nearest the first side 36 of stretcher 20 and the phrase 
"second side 38" will be used to denote the side of any referred-to object that is 

20 positioned to lie nearest the second side 38 of stretcher 20. 

The upper frame 22 is movably supported above the lower frame 26 by 
drive means 28 for raising, lowering, and tilting upper frame 22 relative to lower 
frame 26. In the illustrative embodiment, drive means 28 includes a head end 
hydraulic cylinder 46 and a foot end hydraulic cylinder 48, shown in Figs. 6 and 7, 

25 which are covered by flexible rubber boots 50 as shown in Fig. 1. Head end hydraulic 
cylinder 46 controls the vertical position of head end 32 of upper frame 24 relative to 
lower frame 26 and foot end hydraulic cylinder 48 controls the vertical position of 
foot end 34 of upper frame 24 relative to lower frame 26. It will be appreciated that 
various mechanical and electro-mechanical actuators and drivers may be used to raise 

30 and lower the upper frame 24 relative to the lower frame 26 without exceeding the 
scope of the invention as presently perceived. 
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It is well known in the hospital bed art that electric drive motors with 
various types of transmission elements including lead screw drives and various types 
of mechanical linkages may be used to cause relative movement of portions of 
hospital beds and stretchers. As a result, the term "drive means" in the specification 
5 and in the claims is intended to cover all types of mechanical, electromechanical, 
hydraulic, and pneumatic mechanisms for raising and lowering portions of stretcher 
20, including manual cranking mechanisms of all types, and including combinations 
thereof such as hydraulic cylinders in combination with electromechanical pumps for 
pressurizing fluid received by the hydraulic cylinders, 

10 A patient-support deck 30 is carried by upper frame 22 as shown in 

Fig. 1 and has a head end 32, a foot end 34, a first side 36, and a second side 38. A 
mattress 40 having an upwardly- facing patient-support surface 42 is supported by the 
patient-support deck 30. 

Illustrative stretcher 20 also includes a pair of collapsible side rails 62 

15 mounted to upper frame 24 adjacent to first and second elongated sides 36, 38 of 
patient-support deck 30 as shown in Fig. 1 . An IV pole 64 for holding solution 
containers or other objects at a position elevated above patient-support surface 42 is 
pivotably attached to the upper fi-ame 24 and can be pivoted between a lowered 
horizontal position alongside the patient-support deck 30 and a generally vertical 

20 raised position shown in Fig. 1 . 

Casters 44 are mounted to lower frame 26 so that the stretcher 20 can 
be rolled over a floor or other surface across which a patient is being transported, 
hereinafter referred to as floor 43. Several foot pedals 54 are pivotably coupled to 
lower fi'ame 26 and are coupled to drive means 28 to control the operation of drive 

25 means 28 and thus the vertical movement of head end 32 and foot end 34 of upper 

firame 24 relative to lower frame 26. In addition, a brake pedal 56 is coupled to lower 
frame 26 to control braking of the casters 44 and a brake-steer butterfly pedal 58 is 
coupled to lower frame 26 to control both the braking of casters 44 and the release of 
braked casters 44. Each of foot pedals 54, brake pedal 56, and brake-steer pedal 58 

30 extends outwardly from lower frame 26. 

A shroud 52 covers the lower frame 26 as shown in Fig. 1 . Shroud 52 
includes a generally horizontal top surface 272 extending over lower frame 26 and 
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over several of foot pedals 54 so that the size of top surface 272 of shroud 52 can be 
maximized. 

In addition, a first push bar 66 is mounted to head end 32 of upper 
frame 24 adjacent to first elongated side 36 of the patient-support deck 30 and a 
5 second push bar 68 is mounted to head end 32 of upper frame 24 adjacent to second 
elongated side 38 of patient-support deck 30 as shown in Fig. 1. Each of the first and 
second push bars 66, 68 is independently movable between a raised push position 
shown in Figs. 1-3 (second push bar 68 is in phantom in Fig. 2) and a lowered 
down-out-of-the-way position shown in Figs. 2-4 (first push bar 66 is in phantom in 

10 Figs. 2 and 3). Push bars 66, 68 swing from the push position to the 

down-out-of-the-way position in the direction indicated by arrow 110 shown in Fig. 5, 
and from the down-out-of-the-way position to the push position in the direction of 
arrow 118 shown in Fig. 4. 

When first and second push bars 66, 68 are in the push position, a 

15 caregiver can grip the push bars 66, 68 to maneuver the stretcher 20 over the floor 43. 
When the push bars 66, 68 are in the down-out-of-the-way position, push bars 66, 68 
are below and out of the way of patient-support surface 42, thus maximizing the 
caregiver's access to a patient on patient-support surface 42 when the caregiver is 
positioned adjacent to head end 32 of stretcher 20. 

20 First and second push bars 66, 68 each include a handle post 70 that is 

grasped by the caregiver when the caregiver moves stretcher 20, a pivot post 74 
pivotably coupled to upper frame 24, and a bent extension post 72 connecting handle 
post 70 to pivot post 74. The respective handle post 70, extension post 72, and pivot 
post 74 of each push bar 66, 68 are integrally connected in a serpentine-like 

25 configuration as shown in Figs. 2-4. 

The pivot post 74 of push bar 66 is pivotably coupled to a pair of 
spaced-apart flanges 76, shovra best in Fig. 4, which receive pivot post 74 
therebetween. Flanges 76 are appended to a bracket 78 which is attached to a comer 
of upper frame 24 adjacent to head end 32 and adjacent to first side 36 of 

30 patient-support deck 30 as shown in Figs. 2-5, and flanges 76 extend downwardly and 
inwardly therefrom away from first side 36 of upper frame 24. A pivot pin 80 extends 
between flanges 76 and is received by opposing openings 81 formed in pivot post 74 
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to rotatably couple the pivot post 74 of push bar 66 to pivot pin 80 and to flanges 76 
for pivoting movement of pivot post 74 and push bar 66 relative to flanges 76 about a 
pivot axis 82 shown in Figs. 2 and 3 and defined by pivot pin 80 shown in Fig. 4. 
Push bar 68 is similarly connected to the upper frame 24 but is configured to oppose 
5 push bar 66 and to pivot about pivot axis 84 shown in Fig. 2. 

Each angled pivot axis 82, 84 projects downwardly and outwardly 
away from first and second sides 36, 38, respectively, of patient-support deck 30 as 
shown best in Fig. 2. Additionally, each angled pivot axis 82, 84 is positioned to lie 
in a transverse plane indicated by line c (plane c extends perpendicular to the page in 

10 the illustration) as shown best in Fig. 3. 

When first and second push bars 66, 68 are in the push position, handle 
post 70 of each push bar 66, 68 extends above patient-support surface 42 as shown in 
Figs. 2 and 3. In the push position, ends 86 of each handle post 70 project inwardly 
toward one another as shown in Fig. 2. Furthermore, pivot post 74 of push bar 66 

15 extends from a first end 85 coupled to pivot pin 80 to a second end 87 that is 

integrally appended to extension post 72 at a position outside of head end 32 of upper 
frame 24 and adjacent to first side 36 of upper frame 24 when push bar 66 is in the 
push position as shown in Figs. 3 and 5. Finally, when push bar 66 is in the push 
position a first portion of extension post 72 angles upwardly from second end 87 of 

20 pivot post 74 as shown in Fig. 3 and a second portion of extension post 72 extends 

generally vertically upwardly from the first portion of extension post 72. The second 
portion of extension post 72 is integrally appended to handle post 70 above 
patient-support surface 42. Likewise, pivot post 74, extension post 72, and handle 
post 70 of push bar 68 are similarly oriented with respect to second elongated side 38 

25 of upper frame 24 and in opposition to push bar 66 when push bar 68 is in the push 
position. 

Each push bar 66, 68 can be independently pivoted about its respective 
pivot axis 82, 84 from the push position to the down-out-of-the-way position shown in 
Figs. 2 and 3 so that push bars 66, 68 are beneath a horizontal plane indicated by line 
30 a defined by patient-support deck 30 (plane a extends perpendicular to the page in the 
illustration). When push bars 66, 68 are in the down-out-of-the-way position, push 
bars 66, 68 are fully beneath upper frame 24 and pivot post 74 is rotated around so 
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that it extends from first end 85 of pivot post 74 coupled to pivot pin 80 to second end 
87 of pivot post 74 generally toward foot end 34 of stretcher 20. 

When push bars 66, 68 are in the down-out-of-the-way position, push 
bars 66, 68 abut one another in a "folded-eyeglass" configuration as shown in Fig. 2 in 
5 which ends 86 of the handle posts 70 project generally upwardly and away from each 
other. When in the folded-eyeglass configuration, either second push bar 68 can be 
nearer head end 32 than first push bar 66 as shown in Fig, 2 or this arrangement can 
be reversed so that first push bar 66 is nearer head end 32 than second push bar 68. 

Each push bar 66, 68 can be locked in its push position by respective 

10 first and second latch plates 88, 90. Each latch plate 88, 90 is pivotably mounted to 
upper frame 24 adjacent to head end 32 of the patient-support deck 30 as shown in 
Figs. 2-5. Latch plate 90 and the operation of latch plate 90 is substantially similar to 
that of latch plate 88. Thus, the description below of latch plate 88 and the operation 
of latch plate 88 applies as well to latch plate 90 unless specifically noted otherwise. 

1 5 Latch plate 88 is mounted to upper frame 24 near side 36 of upper 

frame 24 for pivoting movement about a longitudinally-extending first latch pivot axis 
92 as shown best in Fig. 3. Latch plate 88 can swing about pivot axis 92 between an 
upward release position away from push bar 66 as shown in Fig. 4 and a downward 
lock position engaging push bar 66 as shown in Figs. 2, 3, and 5. Latch plate 88 

20 pivots upwardly about pivot axis 92 in a direction indicated by arrow 112 from the 
lock position to the release position to release locked push bar 66 so that push bar 66 
can swing freely in direction 110 and direction 118 between the push position and the 
down-out-of-the-way position. In addition, latch plate 88 pivots downwardly under 
the force of gravity about longitudinal pivot axis 92 in a direction indicated by arrow 

25 100 when latch plate 88 moves from the release position shown in Fig. 4 to the lock 
position shown in Figs 2, 3, and 5. 

Latch plate 88 includes a release tab 114 that the caregiver can engage 
to manually pivot latch plate 88 upwardly from the lock position to the release 
position. Latch plate 88 is also formed to include an edge 96 defining an opening 98 

30 that receives pivot post 74 of push bar 66 when push bar 66 is in the push position and 
latch plate 88 is in the downward lock position. Edge 96 includes a locking edge 97 
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engaging push bar 66 to lock push bar 66 in the push position when latch plate 88 is in 
the lock position, as shown in Fig. 2. 

Edge 96 of latch plate 88 is additionally formed to include a curved 
cam edge 116 adjacent to opening 98 and locking edge 97. During movement of push 
5 bar 66 from the down-out-of-the-way position to the push position in direction 118, 
pivot post 74 swings in direction 1 18 to engage cam edge 116 and apply a contact 
force thereto, pivoting latch plate 88 upwardly to the release position so that opening 
98 can receive pivot post 74. Once opening 98 is aligned with pivot post 74 and cam 
edge 1 16 no longer engages pivot post 74, latch plate 88 automatically pivots in 

10 direction 100 imder the force of gravity to the lock position so that locking edge 97 
engages push bar 66 to lock push bar 66 in the push position. 

A stop tab 120 is fixed to upper frame 24 adjacent to first side 36 of 
upper frame 24 as shown in Figs. 4 and 5. Stop tab 120 is received in opening 98 of 
latch plate 88 to engage edge 96 of latch plate 88 when latch plate 88 is in the lock 

15 position and push bar 66 is in the down-out-of-the-way position to stop the downward 
movement of latch plate 88. Stop tab 120 is positioned to orient cam edge 1 16 of 
latch plate 88 to contact pivot post 74 of push bar 66 during movement of push bar 66 
from the down-out-of-the-way position to the push position. 

Thus, stretcher 20 includes first and second push bars 66, 68 each 

20 having a handle post 70 that is positioned for convenient access by a caregiver 

pushing stretcher 20 when first and second push bars 66, 68 are in the push position as 
shown in Fig. 1 . Latch plates 88, 90 are provided for locking push bars 66, 68 in the 
push position and each latch plate 88, 90 includes a release tab 1 14 that the caregiver 
can engage to rotate latch plates 66, 68 to the upward release position. Rotating latch 

25 plates 66, 68 to the release position releases push bars 66, 68 so that push bars 66, 68 
can pivot downwardly about angled pivot axes 82, 84 to store below patient-support 
deck 30 in the down-out-of-the-way position. Push bars 66, 68 can be independently 
folded downwardly about angled pivot axes 82, 84 to the respective 
down-out-of-the-way positions to maximize the access of the caregiver to the patient 

30 carried on patient-support surface 42 of stretcher 20. 

The caregiver can swing each push bar 66, 68 upwardly from the 
down-out-of-the-way positions to lock each push bar 66, 68 in the push position as 
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shown in Figs. 1 and 2. For example, when push bar 66 is in the 
down-out-of-the-way position, stop tab 120 holds latch plate 88 so that cam edge 116 
is positioned to lie adjacent to pivot post 74 of push bar 66. As the caregiver swings 
push bar 66 upwardly from the down-out-of-the-way position in direction 118, pivot 
5 post 74 applies a contact force to cam edge 1 16 of latch plate 88 to automatically 

pivot latch plate 88 upwardly. Once push bar 66 is in the push position, latch plate 88 
automatically drops to the lock position so that locking edge 97 engages push bar 66 
to automatically lock push bar 66 in the push position. 

As previously described, stretcher 20 includes brake pedal 56 

10 positioned at the foot end 34 of stretcher 20 and brake-steer pedal 58 positioned at the 
head end 32 of stretcher 20 as shown in Fig. 1 . A brake-steer shaft 60 extends 
longitudinally along the length of the stretcher 20 underneath shroud 52 as shown in 
Figs, 6 and 7 and is connected to both brake pedal 56 and brake-steer pedal 58. 
Brake-steer shaft 60 is mounted to lower frame 26 to rotate about a longitudinal pivot 

1 5 axis 122. Movement of either brake pedal 56 or brake-steer pedal 58 by a caregiver 
causes shaft 60 to rotate about pivot axis 122. 

Brake-steer shaft 60 is coupled to lower frame 26 by three sets of 
flanges 124 as shown in Fig. 6, each set including an upper flange 125 and a lower 
flange 127 extending outwardly from a lower frame member 126. One set of flanges 

20 124 is located near head end 32 of brake-steer shaft 60, a second set of flanges 124 is 
located near the middle of brake-steer shaft 60, and a third set of flanges (not shown) 
is located near foot end 34 of brake-steer shaft 60. 

A pair of caster-braking linkages 128 are fixed to brake-steer shaft 60 
at positions near head end 32 of brake-steer shaft 60 and foot end 34 of brake-steer 

25 shaft 60 as shown in Figs. 6 and 7. When the brake-steer shaft 60 is in a neutral 
position, the brake-steer pedal 58 is in a generally horizontal position as shown in 
Figs. 6 and 7 and the casters 44 are free to swivel and rotate. The caregiver can 
depress a braking portion 59 of brake-steer pedal 58 to rotate brake-steer shaft 60 
about longitudinal pivot axis 122 in a braking direction indicated by arrow 140 shown 

30 in Fig. 8 from the neutral position to a brake position rotating a pair of transverse 

brake rods 130 that move brake shoes (not shown) into engagement with a wheel 132 
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of each caster 44. Contact of the brake shoes with wheel 132 of each caster 44 stops 
rotation and swiveUng movement of wheels 132 and casters 44. 

When brake-steer shaft 60 is in the brake position, braking portion 59 
of brake-steer pedal 58 is angled downwardly toward first side 36 of stretcher 20, 
5 From the brake position, the caregiver can depress a steering portion 61 of brake-steer 
pedal 58 to rotate the brake-steer shaft 60 about longitudinal pivot axis 122 back to 
the neutral position. When brake-steer shaft 60 is in the neutral position, the caregiver 
can depress steering portion 61 of brake-steer pedal 58 to rotate brake-steer shaft 60 in 
a steering direction indicated by arrow 144 shown in Fig. 8 to a steer position having 

10 braking portion 59 angled upwardly and steering portion 61 of brake-steer pedal 58 
angled downwardly toward second side 38 of stretcher 20. 

A center wheel 138 is pivotably coupled to lower frame 26 by a 
wheel-mounting bracket 136 and wheel-mounting bracket 136 is coupled to the 
brake-steer shaft 60 by linkage assembly 134 as shown in Figs. 6, 7, and 8. Rotation 

15 of brake-steer shaft 60 about axis 122 changes the position of center wheel 138 

relative to floor 43. For example, when brake-steer pedal 58 and brake-steer shaft 60 
are in the neutral position, as shown in Figs. 8 and 9, linkage assembly 134 holds 
wheel-moxmting bracket 136 and center wheel 138 off of floor 43 by a slight distance 
139. Preferred and illustrative center wheel 138 is spaced apart from the floor 43 by 

20 approximately 0.5 inches (1.3 cm) when brake-steer shaft 60 is in the neutral position. 

When the brake-steer shaft 60 rotates in braking direction 140, linkage 
assembly 134 pivots wheel-mounting bracket 136 upwardly in the direction indicated 
by arrow 142 in Figs. 8 and 9 to lift center wheel 138 a second distance 141 from 
floor 43. Second distance 141 is sufficient to allow equipment such as the base (not 

25 shown) of an overbed table (not shown) to be positioned underneath center wheel 138 
of stretcher 20. Second distance 141 of preferred and illustrative center wheel 138 is 
approximately 3.5 inches (8.9 cm). When brake-steer shaft 60 rotates in steering 
direction 144, linkage assembly 134 pivots wheel-mounting bracket 136 downwardly 
in the direction indicated by arrow 146 in Fig. 8 to deploy center wheel 138 to the 

30 steer position wherein center wheel 138 contacts floor 43 as shown in Fig. 11. 

Wheel-mounting bracket 136 includes a first fork 148 and a second 
fork 150 pivotably coupled to first fork 148. First fork 148 is pivotably coupled at a 



7175-73857 



-20- 

first end 147 to lower frame 26 for pivoting movement about a first transverse pivot 
axis 152 as shown in Figs. 9 and 1 1 . A second end 149 of first fork 148 is pivotably 
coupled to second fork 150 so that first and second forks 148, 150 can pivot relative 
to one another about a second transverse pivot axis 154 shown in Fig. 8. 
5 A head end portion 151 of second fork 150 extends fi-om second 

transverse pivot axis 154 toward the head end 32 of stretcher 20. Center wheel 138 is 
mounted to head end portion 151 of second fork 150 for rotation about an axis of 
rotation 156 as shown in Fig. 8. A foot end portion 153 of second fork 150 extends 
fi-om second transverse pivot axis 154 toward the foot end 34 of stretcher 20 and is 

10 received by a space 155 defined by two spaced-apart prongs 157, 159 of first fork 
148. An end plate 158 is fixed to foot end portion 153 of second fork 150 as shown 
best in Figs. 8 and 1 1 . 

A vertically oriented spring 160 connects end plate 158 of second fork 
150 to a fi-ame bracket 162 mounted to lower fi-ame 26 as shown in Figs. 8-12. When 

15 center wheel 138 is in the neutral, brake, and steer positions, spring 160 yieldably 
biases end plate 158 and foot end portion 153 of second fork 150 upwardly so that 
head end portion 151 of second fork 150 and center wheel 138 are yieldably biased 
downwardly. End plate 158 has a pair of transversely extending barbs 164 that are 
appended to a lower end of end plate 158 and that are positioned to engage the bottom 

20 of first fork 148 when first and second forks 148, 150 are in an "in-line" configuration 
defining a straight bracket as shown in Figs. 8 and 9. Thus, barbs 164 stop the 
upward movement of end plate 158 at the in-line configuration to limit the downward 
movement of head end portion 151 and center wheel 138 relative to first fork 148 as 
spring 160 biases end plate 158 of second fork 150 upwardly. 

25 When brake-steer shaft; 60 and linkage assembly 1 34 pivots 

wheel-mounting bracket 136 downwardly to the steer position deploying center wheel 
138, center wheel 138 engages floor 43. Continued downward movement of 
wheel-mounting bracket 136 pivots second fork 150 relative to first fork 148 about 
second transverse pivot axis 154 in the direction indicated by arrows 166 in Fig. 1 1 

30 moving first and second forks 148, 150 into an "angled" configuration as shown in 
Fig. 1 1 . End plate 158 is yieldably biased upwardly by spring 160 to yieldably bias 
center wheel 138 downwardly against the floor 43. The upward force provided by 
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spring 160 to foot end portion 153 of second fork 150 and, hence, the downward force 
biasing head end portion 151 and center wheel 138 against floor 43 should be 
sufficient to prevent center wheel 138 from sliding sideways when stretcher 20 is 
turned. Preferred and illustrative spring 160 has a spring force between 
5 approximately 36 and 40 pounds-force (160-178 N). 

As can be seen, spring 160 biases second fork 150 away from the 
angled configuration of first and second forks 148, 150 and toward the in-line 
configuration so that center wheel 138 is biased to a position past the plane of floor 43 
and past the plane defined by wheels 132 of casters 44 when center wheel 138 is 

10 deployed as shown best in Fig. 1 1 . Of course, floor 43 limits the downward 

movement of deployed center wheel 138. However, if floor 43 has a surface that is 
not planar or that is not coincident with the plane defined by wheels 132 of casters 44, 
spring 160 cooperates with first and second forks 148, 150 to maintain contact 
between center wheel 138 and floor 43. For example, when illustrative stretcher 20 

15 passes over a threshold of a doorway, the plane defined by the bottoms of wheels 132 
of casters 44 is not necessarily coplanar with floor 43. However, spring 160 and first 
and second forks 148, 150 cooperate to maintain engagement of the deployed center 
wheel 138 against floor 43. 

Illustrative and preferred wheel-mounting bracket 136 can maintain 

20 engagement between deployed center wheel 138 and floor 43 when floor 43 beneath 
center wheel 138 is spaced apart up to approximately 1 inch (2.5 cm) beneath the 
plane defined by the bottoms of wheels 132 of casters 44. Additionally, illustrative 
and preferred wheel-mounting bracket 136 allows deployed center wheel 138 to pass 
over a threshold that is approximately 1 inch (2.5 cm) above the plane defined by the 

25 bottoms of wheels 132 of casters 44 without forcing second pivot axis 154 upwardly 
relative to lower frame 26 and causing linkage assembly 134 to move out of the steer 
position into the neutral position. 

A frame bracket 162 is mounted to lower frame 26 as shown in Fig. 8. 
Linkage assembly 134 is connected to frame bracket 162 by a first bent-cross bracket 

30 190 positioned to lie generally above linkage assembly 134 and by an upper pivot pin 
192 coupled to first bent-cross bracket 190. In addition, linkage assembly 134 is 
connected to wheel-mounting bracket 136 by a second bent-cross bracket 194 
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positioned to lie generally beneath linkage assembly 134 and by a lower pivot pin 196 
coupled to second bent-cross bracket 194. 

Linkage assembly 134 is also connected to brake-steer shaft 60 as 
shown in Fig. 8. A pivot link 168 of linkage assembly 134 is fixed to brake-steer 
5 shaft 60 and a connecting link 170 extends fi-om pivot link 168 to a "common" pivot 
pin 188. A bracket link 174 extends fi-om common pivot pin 188 to lower pivot pin 
196 of second bent-cross bracket 194 and a fi-ame link 172 extends fi-om common 
pivot pin 188 to upper pivot pin 192 of first bent-cross bracket 190 as shown in Figs. 
8, 10, and 12. 

10 Pivot link 168 includes a first end 167 having an aperture 180 and a 

collar 184 surrounding aperture 180 and a second end 169 spaced apart fi-om first end 
167. Brake-steer shaft 60 extends through aperture 180 of pivot link 168 and a set 
screw 182 is threaded through collar 184 to fix pivot link 168 to brake-steer shaft 60. 
As a result, pivot link 168 is fixed to brake-steer shaft 60 and pivots about 

15 longitudinal axis 122 when brake-steer shaft 60 rotates about axis 122. 

Connecting link 170 includes a link member 176 and an eye bolt 178. 
Second end 169 of pivot link 168 is pivotably coupled to link member 176 as shown 
in Figs. 8, 10, and 12. Link member 176 is formed to include a flange 186 and eye 
bolt 178 screws into flange 186 to connect eye bolt 178 to link member 176. Eye bolt 

20 178 is formed to include an opening (not shown) that rotatably receives common 
pivot pin 188. 

Frame link 172 is formed to include a first opening 171 rotatably 
receiving common pivot pin 188 and a second opening 173 spaced apart fi-om first 
opening 171 and rotatably receiving upper pivot pin 192 of first bent-cross bracket 

25 190 as best shown in Figs. 9 and 1 1 so that fi-ame link 172 can pivot relative to 

common pivot pin 188 and relative to first bent-cross bracket 190. Bracket link 174 is 
also formed to include a first opening 175 rotatably receiving common pivot pin 188 
and a second opening 177 spaced apart fi-om first opening 175 and rotatably receiving 
lower pivot pin 196 of second bent-cross bracket 194 as shown in Figs. 8, 9, and 1 1 so 

30 that bracket link 174 can pivot relative to common pivot pin 188 and relative to 
second bent-cross bracket 194. Thus, connecting link 170, fi-ame link 172, and 
bracket link 174 are each pivotably connected to common pivot pin 188. 



7175-73857 



-23- 



First bent-cross bracket 190 and upper pivot pin 192 are positioned 
vertically above second bent-cross bracket 194 and lower pivot pin 196 as shown in 
Figs. 10 and 12. At common pivot pin 188, eye bolt 178 longitudinally separates 
frame link 172 and bracket link 174 as shown in Figs. 9 and 11. To compensate for 
5 this separation, first bent-cross bracket 190 is disposed slightly toward foot end 34 of 
stretcher 20 relative to second bent-cross bracket 194. 

First bent-cross bracket 190 includes a pair of downwardly extending 
side flanges 198 mounted to frame bracket 162 by pivot pins 199. First bent-cross 
bracket 190 also includes a pair of downwardly extending center flanges 200 each of 

10 which is formed to include an aperture 210 through which upper pivot pin 192 

extends as shown in Fig. 8. Frame link 172 is coupled to upper pivot pin 192 between 
downwardly extending center flanges 200 of first bent-cross bracket 190. 

Second bent-cross bracket 194 includes a pair of upwardly extending 
side flanges 212 rotatably mounted to both first and second forks 148, 150 by pivot 

15 pins 213 at second transverse pivot axis 154 so that pivot pins 213 define pivot axis 
154 of second fork 150 relative to first fork 148. Second bent-cross bracket also 
includes a pair of upwardly extending center flanges 214 each of which is formed to 
include an aperture 216 though which the lower pivot pin 196 extends. Bracket link 
174 is coupled to lower pivot pin 196 between upwardly extending center flanges 214 

20 of second bent-cross bracket 1 94. 

Frame link 172 and bracket link 174 form a "scissors-like" scissors 
arrangement as shown in Fig. 10. When the caregiver depresses brake pedal 56 or 
braking portion 59 of brake-steer pedal 58 and rotates brake-steer shaft 60 about 
longitudinal pivot axis 122 from the neutral position shown in Fig. 8 in direction 140 

25 toward the brake position shown in Fig. 10, pivot link 168 pivots away from 

wheel-mounting bracket 136 pulling connecting link 170 and common pivot pin 188 
toward brake-steer shaft 60 in the direction indicated by arrow 218. First bent-cross 
bracket 190 is vertically fixed relative to lower frame 26 and second bent-cross 
bracket 194 is fixed to wheel-mounting bracket 136 which is fixed in the transverse 

30 direction but is pivotably mounted to lower frame 26 for upward and downward 

pivoting movement relative to lower frame 26. Movement of common pivot pin 188 
in direction 218 closes the scissors arrangement formed by frame link 172 and bracket 
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link 174 pulling bracket link 174 upwardly. Pulling bracket link 174 upwardly pivots 
wheel-mounting bracket 136 in direction 142 and lifts center wheel 138 off of the 
floor 43. 

When the caregiver depresses steering portion 61 of brake-steer pedal 
5 58 and rotates brake-steer shaft 60 about longitudinal pivot axis 122 in direction 144 
toward the steer position, pivot link 168 pivots toward wheel-mounting bracket 136 
pushing connecting link 170 and common pivot pin 188 away fi*om brake-steer shaft 
60 in the direction indicated by arrow 220. Movement of common pivot pin 188 in 
direction 220 opens the scissors arrangement formed by fi-ame link 172 and bracket 

10 link 174 and pushes bracket link 174 downwardly. Pushing bracket link 174 

downwardly pivots wheel-mounting bracket 136 in direction 146 thus deploying 
center wheel 138 into contact with the floor 43. 

When brake-steer shaft 60 is in the steer position, pivot link 168 
contacts lower frame member 126 as shown in Fig. 12 stopping brake-steer shaft 60 

15 from fiirther rotation in direction 144. When pivot link 168 contacts lower frame 
member 126, conmion pivot pin 188 is in an "overcenter position" away from 
brake-steer shaft 60 and beyond a vertical plane defined by upper and lower pivot pins 
192, 196 and indicated by line b (plane b extends perpendicular to the page in the 
illustration) so that the scissors arrangement formed by frame link 172 and bracket 

20 link 174 is in a generally fiiUy-opened position. The upward tension of spring 160 in 
conjxmction with the overcenter position of common pivot pin 188 biases pivot link 
168 against lower frame member 126 and biases common pivot pin 188 away from 
brake-steer shaft 60, thereby "locking" center wheel 138 and brake-steer shaft 60 in 
the steer position. 

25 Thus, stretcher 20 includes brake pedal 56 and brake-steer pedal 58 

connected to longitudinally extending brake-steer shaft 60. Actuation of brake pedal 
56 or brake-steer pedal 58 by the caregiver simultaneously controls the position of 
center wheel 138 and braking of casters 44. Brake-steer pedal 58 has a horizontal 
neutral position where center wheel 138 is distance 139 above floor 43 and casters 44 

30 are free to rotate and swivel. 

From the neutral position, the caregiver can push brake pedal 56 or 
braking portion 59 of brake-steer pedal 58 down to rotate brake-steer shaft 60 by 30* 
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(degrees) to the brake position to brake casters 44. In addition, when brake-steer shaft 
60 rotates to the brake position, pivot Unk 168 pivots away from wheel-mounting 
bracket 136 pulling connecting link 170 and common pivot pin 188 in direction 218 
and closing the scissors arrangement of frame link 172 and bracket link 174 to lift 
5 center wheel 138 distance 141 above floor 43. 

The caregiver can also push steering portion 61 of brake-steer pedal 58 
down to rotate brake-steer shaft 60 by 30* (degrees) past the neutral position to the 
steer position in which casters 44 are free to rotate and swivel. In addition, when 
brake-steer shaft 60 rotates to the brake position, pivot link 168 pivots toward the 

10 wheel-mounting bracket 136 pushing connecting link 170 and common pivot pin 188 
in direction 220 and opening the scissors arrangement of frame link 1 72 and bracket 
link 174 to deploy center wheel 138 to engage floor 43 with enough pressure to 
facilitate steering stretcher 20. In the steer position, second fork 150 of 
wheel-mounting bracket 136 pivots relative to first fork 148 and relative to lower 

15 frame 26. Second fork 150 and center wheel 138, which is mounted to second fork 
150, is spring-biased against floor 43 so that stretcher 20 or center wheel 138 can pass 
over an obstacle such as a 1 inch (2.5 cm) high threshold without disengaging center 
wheel 138 from floor 43. 

As described above, illustrative stretcher 20 also includes foot pedals 

20 54 which control the operation of drive means 28, which illustratively include head 
end and foot end hydraulic cylinders 46, 48. Foot pedals 54 are coupled to drive 
means 28 and include pump pedals 264 illustratively located adjacent to each of the 
first and second sides 36, 38 as shown in Fig. 6 and that the caregiver can pump to 
raise patient-support surface 42. Each pump pedal 264 is pivotably coupled to lower 

25 frame 26 and operatively coupled to both head end hydraulic cylinder 46 and foot end 
hydraulic cylinder 48. The caregiver can pump either pump pedal 264* to raise 
patient-support surface 42 relative to lower frame 26 from a lower down position until 
the desired elevation of patient-support surface 42 is achieved up to an upper raised 
position. 

30 In addition, foot pedals 54 also include pedals 224, 226, 228, 266, 268 

that are pivotably coupled to lower frame 26 along first side 36 and second side 38 of 
stretcher 20, that extend outwardly therefrom, and that are each operatively coupled to 
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either one or both of head end and foot end hydraulic cylinders 46, 48, Each of pedals 
224, 226, 228, 266, 268 can be depressed by the caregiver to lower at least a portion 
of patient-support surface 42 from the raised position until the desired elevation of 
patient-support surface 42 is achieved down to the down position. 
5 A first "single-pedal dual release mechanism" 222 is located along first 

side 36 of stretcher 20 and a second single-pedal dual release mechanism 223 is 
located along second side 38 of stretcher 20 as shown in Fig. 6. Single pedal-dual 
release mechanism 222 is described in detail below with respect to Figs. 13-15. 
Second single pedal-dual release mechanism 223 is configured and operated in 

10 substantially the same way as first single pedal-dual release mechanism 222. Thus, 

the description below with respect to first single pedal-dual release mechanism 222 of 
first side 36 of stretcher 20 is also descriptive of second single pedal-dual release 
mechanism 223 and applies thereto unless otherwise specified. 

Single-pedal dual release mechanism 222 includes first foot pedal 224 

15 which is attached to a first pedal arm 230, second foot pedal 226 which is attached to 
a second pedal arm 232, and third foot pedal 228 which is attached to a third pedal 
arm 234 as shown best in Fig. 13. First pedal arm 230 is pivotably coupled to lower 
frame 26 and is operatively coupled to head end hydraulic cylinder 46 so that first 
foot pedal 224 is movable between an upward lock position and a downward release 

20 position. Depressing first foot pedal 224 to move first foot pedal to the release 

position lowers head end 32 of patient-support surface 42 relative to lower frame 26. 
Likewise, second pedal arm 232 is pivotably coupled to lower frame 26 and is 
operatively coupled to foot end hydraulic cylinder 48 for movement between an 
upward lock position and a downward release position so that depressing second foot 

25 pedal 226 to move second foot pedal 226 to the release position lowers foot end 34 of 
patient-support surface 42 relative to lower frame 26. 

Third pedal arm 234 is positioned to lie between first and second pedal 
arms 230, 232 and is pivotably coupled to lower frame 26 for movement between an 
upward lock position and a downward release position. In preferred embodiments, 

30 third pedal arm 234 pivots about a longitudinally-extending pivot pin 236 mounted to 
a pivot bracket 238 which is fixed to a top surface 239 of lower frame member 126 as 
shown in Fig. 13. 
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A cross bar 240 is appended to third pedal arm 234 and extends 
longitudinally therefrom toward head end 32 of stretcher 20 and rests upon first pedal 
arm 230 as shown in Figs. 13-15. Cross bar 240 also extends longitudinally from 
third pedal arm 234 toward foot end 34 of stretcher 20 and rests upon second pedal 
5 arm 232. When the caregiver depresses third foot pedal 228 to pivot third foot pedal 
to its release position, cross bar 240 depresses first and second pedal arms 230, 232 
and moves pedal arms 230, 232 from their respective lock positions to their respective 
release positions so that both head end and foot end hydraulic cylinders 46, 48 lower 
generally simultaneously and at approximately the same rate. 

10 A pedal arm first collar 242 is fixed to a bottom surface 243 of lower 

frame 26 and is formed to include an opening 241 as shown in Figs. 13 and 15. First 
pedal arm 230 is rotatably received by opening 241 so that first pedal 224 is pivotably 
attached to lower frame 26 by first pedal arm 230 and collar 242. Likewise, a pedal 
arm second collar 244 is fixed to bottom surface 243 of lower frame 26, is spaced 

15 apart from first collar 242, and is formed to include an opening 245. Second pedal 
arm 232 is rotatably received by opening 245 so that second foot pedal 226 is 
pivotably attached to lower frame 26 by second pedal arm 232 and collar 244. 

First pedal arms 230 of both single pedal-dual release mechanisms 
222, 223 are integrally connected to one another as a one-piece first bell crank 225 

20 and as shown in Fig. 6 so that pivoting first foot pedal 224 of first single pedal-dual 
release mechanism 222 causes first foot pedal 224 of second single pedal-dual release 
mechanism 223 also to pivot. Similarly, the second pedal arms 232 of both single 
pedal-dual release mechanisms 222, 223 are integrally connected to one another as a 
one-piece second bell crank 227. 

25 First collar 242 of first mechanism 222 and first collar 242 of second 

mechanism 223 cooperate to define a single transverse pivot axis 246 about which 
first pedal arms 230 pivot as shown in Figs. 6, 7, and 13. Likewise, second collar 244 
of first mechanism 222 and second collar of 244 of second mechanism 223 cooperate 
to define a single transverse pivot axis 248 about which second pedal arms 232 pivot. 

30 In contrast, pivot pin 236 defines a longitudinal pivot axis 250 about which third 

pedal arm 234 pivots. Although illustrative and preferred third pedal arm 234 pivots 
about longitudinally-extending pivot axis 250 defined by pivot pin 236, it is within the 
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scope of the invention as presently perceived to provide a third pedal arm that pivots 
about a pivot axis that extends in a direction other than the longitudinal direction so 
long as the third pedal arm interacts with first and second pedal arms 230, 232 as 
described above. For example, the third pedal arm could be a bent "bell 
5 crank-shaped" arm mounted to a collar fixed to bottom surface 243 of lower frame 26 
so that the third pedal arm pivots about a transversely-extending pivot axis, without 
exceeding the scope of the invention as presently perceived. 

First foot pedal 224 has a first foot-engaging surface 252, second foot 
pedal 226 has a second foot-engaging surface 254, and third foot pedal 228 has a third 

10 foot-engaging surface 256 as shown in Figs. 13-16. Foot-engaging surfaces 252, 254, 
256 are configured to allow the caregiver to selectively step on a desired one of 
foot-engaging surfaces 252, 254, 256 without stepping on the other foot-engaging 
surfaces. For example, both first and second foot-engaging surfaces 252, 254 are 
angled downwardly and outwardly away from lower frame 26 as shown in Figs. 15 

15 and 16, whereas third foot-engaging surface 256 is a generally horizontal 

upwardly-facing surface. Additionally, third foot-engaging surface 256 is positioned 
to lie in an elevated position above first and second foot-engaging surfaces 252, 254 
as shown in Figs. 15 and 16. 

First foot pedal 224 has a first outer edge 258, second foot pedal 226 

20 has a second outer edge 260, and third foot pedal 228 has a third outer edge 262 as 
shown in Fig. 13. An extreme outer portion 263 of third outer edge 262 of third foot 
pedal 228 extends to a position that is further away from lower frame 26 than extreme 
outer portions 259, 261 of first and second outer edges 258, 260, respectively, of first 
and second foot pedals 224, 226 as shown in Fig. 14. The positioning of first, second, 

25 and third outer edges 258, 260, 262 in this manner also aids the caregiver in engaging 
only the desired foot-engaging surface. 

In use, when the caregiver depresses first foot pedal 224 and moves 
first-foot pedal 224 to the release position, first pedal arm 230 rotates about 
transversely-extending pivot axis 246 to actuate a release portion (not shown) of 

30 illustrative head end hydraulic cylinder 46, lowering head end 32 of patient-support 
surface 42. When the caregiver depresses second foot pedal 226 and moves second 
foot pedal 226 to the release position, second pedal arm 232 rotates about 



7175-73857 



-29- 

transversely-extending pivot axis 248 to actuate a release portion (not shown) of 
illustrative foot end hydraulic cylinder 48, lowering foot end 34 of patient-support 
surface 42. When the caregiver depresses third foot pedal 228 and moves third foot 
pedal 228 to the release position, cross bar 240 engages first and second pedal arms 
5 230, 232 so that both pedal amis 230, 232 rotate downwardly about their respective 
transversely-extending pivot axes 246, 248 and reach their respective release positions 
at generally the same time. Thus, the caregiver can lower head end 32 and foot end 
34 of patient-support surface 42 together or separately by selectively depressing third 
foot pedal 228 to lower head end 32 and foot end 34 of patient-support surface 42 

10 together, or separately depressing one of first and second foot pedals 224, 226 of 

single-pedal dual hydraulic release mechanisms 222, 223 to separately lower head end 
32 or foot end 34, respectively. 

As described above, stretcher 20 includes two single pedal-dual release 
mechanisms 222, 223 that allow the caregiver to evenly lower head end 32 and foot 

15 end 34 of patient-support surface 42. Each single pedal-dual hydraulic release 
mechanism 222, 223 includes first pedal 224 which lowers head end 32 of 
patient-support surface 42, second pedal 226 which lowers foot end 34 of 
patient-support surface 42, and third pedal 228 positioned between first and second 
pedals 226, 228. First, second, and third pedals 224, 226, 228 are attached at ends of 

20 first, second, and third pedal arms 230, 232, 234. Pedal arms 230, 232, 234 are 

pivotably coupled to lower fi-ame 26 and first and second pedal arms 230, 232 pivot 
about transversely-extending pivot axes 246, 248. First pedal arm 230 is spaced apart 
firom second pedal arm 232 and third pedal arm 234 is positioned to lie therebetween. 
Cross bar 240 is appended to third pedal arm 234 and rests on first and second pedal 

25 firms 230, 232 to hold third pedal 228 above first and second pedals 224, 226. 

Rather than sequentially depressing first foot pedal 224 and then 
second foot pedal 226, second foot pedal 226 and then first foot pedal 224, or 
attempting to simultaneously engage and depress both first and second foot pedals 
224, 226 to lower both head and foot ends 32, 34 of patient-support surface 42, the 

30 caregiver, while standing along either first side 36 or second side 38 of stretcher 20 
can depress third pedal 228 so that cross bar 240 lowers first and second pedal arms 
230, 232 which, in turn, releases drive means 28 of both head end 32 and foot end 34 
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of stretcher 20 at the same time to evenly lower patient-support surface 42. However, 
if desired, the caregiver can depress first pedal 224 to lower only head end 32 of 
patient-support surface 42 or the caregiver can depress second pedal 226 to lower 
only foot end 34 of patient-support surface 42. 
5 In addition, stretcher 20 has a redundant first lowering pedal 266, a 

redundant second lowering pedal 268, and a redundant pump pedal 270 all of which 
are positioned at foot end 34 of stretcher 20 as shown in Figs. 1 and 6. First lowering 
pedal 266 is pivotably coupled to lower fi-ame 26 and is illustratively operatively 
coupled to head end hydraulic cylinder 46 for lowering head end 32 of patient-support 

10 surface 42. Second lowering pedal 268 is pivotably coupled to lower fi-ame 26 and is 
illustratively operatively coupled to foot end hydraulic cylinder 48 for lowering foot 
end 34 of patient-support surface 42. Pump pedal 270 is pivotably coupled to lower 
fi-ame 26 and is illustratively operatively coupled to both head and foot end hydraulic 
cylinders 46, 48 for raising patient-support surface 42. 

15 Stretcher 20 is outfitted with a shroud 52 covering lower firame 26 and 

many components attached to lower fi-ame 26 including casters 44, center wheel 138, 
brake-steer shaft 60, caster-braking linkages 128, transverse brake rods 130, linkage 
assembly 134, and wheel-mounting bracket 136 as shown in Figs. 1, 6, and 16. 
Shroud 52 has a top surface 272 formed to include a storage pan 274. Objects (not 

20 shown) can be placed in storage pan 274 and carried by stretcher 20. 

Top surface 272 of shroud 52 extends laterally over portions of first, 
second, third, and pump pedals 224, 226, 228, 264 to a perimetral edge 277 of top 
surface 272 as shown in Fig. 6. The extension of top surface 272 over portions of 
first, second, third, and pump pedals 224, 226, 228, 264 allows the size of top surface 

25 272 and the size of a storage pan 274 formed in top surface 272 to be maximized. A 
peripheral skirt 276 extends generally downwardly fi-om perimetral edge 277 to a 
lowermost bottom edge 280 of shroud 52 which is positioned below at least portions 
of pedals 224, 226, 228, 264 so that portions of peripheral skirt 276 are positioned to 
he behind pedals 224, 226, 228, 264. Peripheral skirt 276 and top surface 272 

30 cooperate to define an interior region 278 as shown in Fig. 16. 

Perimetral edge 277 includes first and second spaced-apart straight 
side portions 279, 281 as shown in Figs. 6 and 16. In addition, bottom edge 280 
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includes first and second spaced-apart side portions 283, 285. In preferred 
embodiments, side portions 283, 285 of bottom edge 280 are "sickle-shaped" as 
shown in Fig. 6. 

Peripheral skirt 276 includes first and second sides 273, 275 extending 
5 respectively between side portions 279, 281 of perimetral edge 277 and side portions 
283, 285 of bottom edge 280. Each side 273, 275 of peripheral skirt 276 is formed to 
define a first cavity 282 and a second cavity 284 as shown in Fig. 16. Second cavity 
284 is adjacent to first cavity 282 and both cavities 282, 284 are separated from 
interior region 278 by peripheral skirt 276. 

10 First cavities 282 are each positioned to lie undemeath top surface 272 

and above portions of first, second, and third pedals 224, 226, 228 of single-pedal 
dual hydraulic release mechanisms 222, 223 so that foot-engaging surfaces 252, 254, 
256 of foot pedals 224, 226, 228, respectively, are exposed within first cavity 282. 
The portions of peripheral skirt 276 forming first cavities 282 are recessed sufficiently 

15 beneath top surface 272 to accommodate a caregiver's foot allowing the caregiver to 
depress first, second, and third pedals 224, 226, 228. 

First, second, and third pedal arms 230, 232, 234 extend outwardly 
fi-om undemeath bottom edge 280 of shroud 52 so that portions of first, second, and 
third pedals 224, 226, 228 are positioned undemeath the portion of peripheral skirt 

20 276 defining first cavity 282 as shown in Figs. 6 and 16. First and second pedal arms 
230, 232 of preferred illustrative stretcher 20 are each biased into the upward lock 
position by head end and foot end hydraulic cylinders 46, 48, respectively, and cross 
bar 240 rests on first and second pedal arms 230, 232 thus positioning third pedal arm 
234 in the upward lock position. A notch 292 is formed in bottom edge 280 of 

25 peripheral skirt 276 to accommodate an upper portion of third pedal arm 234 which is 
raised above cross bar 240. 

Second cavities 284 are each positioned to lie above a portion of pump 
pedals 264 so that foot-engaging surfaces 265 of pimip pedals 264 are exposed within 
second cavities 284. Each second cavity 284 is "deeper" than each first cavity 282, 

30 the portion of bottom edge 280 defining each second cavity 284 extending fiirther 
under top surface 272 than the portion of bottom edge 280 defining each first cavity 
282, so that sufficient room is provided for the caregiver's foot during pumping 
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motion of pump pedal 264 by the caregiver. In the illustrative and preferred 
embodiment, peripheral skirt 276 is appended to perimetral edge 277 of top surface 
272 by sonically welding first and second sides 273, 275 of peripheral skirt 276 to top 
surface 272 along a longitudinally-extending overlapping joint 286 shown in Fig. 16. 
5 Shroud 52 is additionally formed to include an oval-shaped head end 

aperture 288 having a transversely extending major axis and an oval-shaped foot end 
aperture 290 having a longitudinally extending major axis as shown in Fig. 6. Head 
end hydraulic cylinder 46 extends upwardly through head end aperture 288 and foot 
end hydraulic cylinder 48 extends upwardly through foot end aperture 290. 

10 Brake-steer pedal 58, brake pedal 56, redundant first pedal 266, redundant second 

pedal 268, and redundant pump pedal 270 each extends outwardly past ends 32, 34 of 
perimetral edge 277 of top surface 272 and past ends 32, 34 of bottom edge 280 as 
also shown in Fig. 6, 

Thus, stretcher 20 includes a shroud 52 having a top surface 272 that 

15 laterally extends over portions of first, second, third, and pump pedals 224, 226, 228, 
264 maximizing the size of top surface 272 and storage pan 274. Peripheral skirt 276 
includes sides 273, 275 that extend downwardly from perimetral edge 277 of top 
surface 272 and that are each formed to define first and second cavities 282, 284. 
First and second cavities 282, 284 provide the caregiver with access to foot-engaging 

20 surfaces 252, 254, 256, 265 of first, second, third, and pump pedals 224, 226, 228, 

264 which are positioned to lie within cavities 282, 284 and undemeath sides 273, 275 
of peripheral skirt 276. Providing cavities 282, 284 thus allows the storage pan 274 to 
extend over portions of foot-engaging surfaces 252, 254, 256, 265 while still allowing 
the caregiver to have access to foot-engaging surfaces 252, 254, 256, 265. 

25 Although the invention has been described in detail with reference to a 

certain preferred embodiment, variations and modifications exist within the scope and 
spirit of the invention as described and as defined in the following claims. 



